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^ (54) Title: PROPYLENE POLYMER, MOLDED OBJECT THEREOF, AND PROCESS FOR PRODUCING PROPYLENE POLY- 
^ MER 
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O (57) Abstract: A propylene polymer which is excellent in low-temperature heat sealability, transparency, scratch resistance, etc. 
O and is advantageously usable in the field of packaging films, wherein (1) the melting point Tm fC) as measured with a differential 
scanning calorimeter is 1 10 ^ Tm ^ 140, (2) the heat of fusion A H (J/g) and the melting point Tm (°C) satisfy the relationship A 
O H ^ 0.45xTm •* 22, (3) when analyzed by the temperature-rising fractionation method, the polymer gives an elution curve wherein 

Othe peak top has a half band width Th (°C) satisfying the relationship Th < 5, and (4) the intrinsic viscosity [ 1) ] (dl/g) as measured 
at 135°C in tetralin solvent is 0.5 to 5. 
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1. ^mT^mmmm^&ymmistzj^&AH <j/ g ) tm^ 
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(2) #^»J&ic:J;«9Sy«Lfc^aift^t°-^ fy^tiTh ( 
■C) ^Th^5 
■ ©AMR***: U . 

o) i 3 5<t, t- h?v >-&m*p-?mmctcMm%i& zvi (di/ g 

3. ^H^2M#!i*ff{-«fcOaB^Lfcia^Tm (t) ^120^T 
1 4 0 -Cfc5 -LIS 2 iCffi^W^cr If V i^3R-fi<&fle 0 

4. ^^j£SM!&*f+K«fc!3MUfc:ffi;&Tm CC) *S120^T 

* , 9f--y9+<ls9 y K5>^ [mmmm] £5 6 5 ~ 8 5 ^V%-e£>5_LfB 1 

~4<ov>-rtu^i^ia«(D^n if i^^m-a-^„ 

9 9f"9p^^9 s> [mmmm] #5 7 0~ 8 O ^E- 5 JbfB 1 

7 . _LfB 1 ~ 6 cDV^tL^IEitCO^a lfW^I^*l:^LT 

foo-c, (a) tib-js^: (i) x-m£hzj%M&mn4m(Dm&&mit 

-a-#J, (B) (B-l) ~VJ***Vit-&%i~BCO i (B - 2) _hiai 

n tf u^xter/o tr^^t^i^^^&U?/Xlij^^4~2 0©«-tl' 

7-r ^*m&z*tz>-7u tf w^m^oiait^-feo 
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X 1 X 2 



^ ^isci~2 0 <D$nt*mm, mm&. 1-2-0 <d^ n 7 istsume* 
mm. &m&mm* mm^mm. -fx-v^mm, mm^m^v^m 

■7=!>^fS, ^x-^^rs, -o-, -co-, — s — , -so 2 -, - 

NR l2 - x -PR 12 -, -P (O) R 12 — % -BR 12 -Xli-A1R 12 -^ 

u R i2 tt**«^ '^vzsm*. mm&i~2 0(D$uk*m&. fcm& 

1-2 0©^c^ytf^b*iS^t o M' ttf^y, vV^n^AX 

^■fe-Tfco-C, (A) TBS-flSt (2) T^£*L5jl^#^SMi£<^# 
^Jg-ffc^fe, (B) (B- 1) 7>rI/5 = ^At^v'M&U (B-2) 

"Fx ^ntf»xii^o t°I^Vi^^^^S;^/XI4^Sc4~2 OOa 
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M n x5 Y r • • • (2) 



a^ttosa^^u, x 3 tf^fg&fc 5 ^gcox 3 teiuc-eifej^ 

cTV^fe.t<, ffcCQX 3 , E l , E 2 32.I3Y 2 t $518 LXV*"C & «£ V\, Y 2 I* 
Xfc«fc<U f&^Y 2 , E 1 , E 2 3tf*X 3 t^LTV>-Cfe «fc< . "A^tfA'tt 

^i?f!& i~2o 7>-£^mtfcmm. mmsmm. ysi^r- 

V-k^^m. xX-Sftm. -0-. -CO-, -S-. -S0 2 - -NR' 2 
-PR 12 -, -P (O) R 12 — , -BR l2 -3lli-AlR 12 -^L, R 12 
^m^F. ^n^jRj^P, ^m^C 1 ~ 2 0 ^{bTK^S. mm&l-~2 

v>xt>«J:v\ q (2 1 ~ 5 tf>gE&:X [ (M 1 ^m^Fflfi) -2] Sr^U rliO 
~3»lS^f 0 } 

1 0. ±lB8*fcl*9^l2^<D7 p a t°U^m-^«:©Sait^fexfco 
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-tu7^y Sr^fas-a- s*«ynt u ^m^(omm^& 0 

1 1 . _h|E8 Sfcli 9 J-iaitcO^n ^uv^fi^oSS^fe-Cfoo 

fl!H4ri 5 8 5 ^e/^%J^T> if*b< f*8 0^-^%£*T) -e&oT, ^fco# 
#4>fc<, BM?i&£tfs<£< , fc33tf>offcigrt£ (3is»H«a^ 6 0 0—1, 

6 00MPa, $jF^U<»i7 0 0~1, 2 00MPa. ^{d»*b<«8 
00~1, lOOMPa) iZ.mtlZ>7'v\?Ul/%km&ftRXfi^<Df&te{£& 

1. zfn fcruvsKS-frflc 

fiAH (J/g) fclfcj&Tm («C) # 

AH^O. 4 5 X Tm+ 2 2 

*&m<D-7v fU^fi-^fri AH (J/g) ^Si^Tm (t 

) # • 
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AHS O. 4 5 XTm+2 5 
^Ig^^^n f^^^l^i L-C«, TIE (1) , (2) 

( 3 ) -c^ tsfrzmyt&m^z zfu tr u ^m-a-tta* £ t> £ lv>. 

(1) ^H^S^ifH-j: OaH^Lfegt^Tm (^C) *si lO^Tro^ 

(2) #S^»jjfe^J:«9iafl^bfc^WAII^fc°-^ hs/^O^dsTh' ( 

o) i 3 at, t hy v >-mmtp-?mj£i,t=-mm*tim ivi (di/ g 

) #0. 5~5"Cfe-5o 

T+^-C^V^^i^fc^,, £^ ( 2 ) <DWtir*mititt£\,*b* 

# fiE^lf £ ^^[6] £ V) ^ fc^ S ^ y /V A £ o f £ U < ife 

V^t^*>5„" (3) t^tfS [17] 0. 5d 1 /g*S§T{i«8t«6<) 
3fi^fl£<$f*U<^v>^t^fcS 0 5. 0dl/ g *«x.5iiS 

^WO^P ei/Vil^i UTfi, TIE (1) . (2) % (3) R 

(1) ^^3EMWR*m-ic:J;t)JBy^Lfcit^AH (J/g) ti&^Tm 
0C) # 

AH^O. 45XTm+22 

(2) *H«^ftH-(ii'5Sy^L/c(|i^Tm (t) i5i2 0gTml 
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13 5 -e$>«9 % 

(3) fr&&mmz.£ymfeLtc.miii&m<D\i'-- ? hyy&^mmTh < 

<C) ^Thg5 

(4) 1 3 5<t. ir h7 y ^iE^T-SO^L^ISite^ [n] (dl/g 
) 3*0. 5~5-C*>Sc 

itillETm (t) iUTIi, 120^Tmgl40WJL<, 12 0g 
Tmgl3 5#$e,(^U> 0 tfc, [nl tLtli, 0. 5~4dl 

l-> 5/ 3 > (GPC) Sir.tOiSL^iM (Mw 

/Mn) ^4J^TiW*b<. 3. 5TO$f,lJlff*L<, 3JWT2Mf 
(cftS'LV. (Mw/M n) #4 £rlg ^fco£tfS3&£ 

6Ct3iS#*b^. 5fi%$:iix5h 7^^Aj^fco^^4f5 

><h<D*g<^# OUT. ^o^v^*l^fti:t)V>5) 
"Ct)<tV\ ^^4~2 0©o-^"W7^ytLTIJ, 1 — zf^ri/, 1 - 
4-pt^/V- 1 -^Ot 1 ^, 1 -^drir>, 1 — &?T>, 1 
1 - Kt=4? ^, 1 --7" h^^ir V, l -^^l^-tr:/, l - 
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mmmm] tfS 6 5 ~ 8 5 ^JWC&Z r. t * b < , 7 0~8 0*/V% 
.J&s$e>K:#*LV\, #3£9!-eMv^ix5T-r V^^fV^^y 

i>f • "if V*y (A. Z amb e 1 1 i ) #(Ct 19 TMa c r om 
o l e c u 1 e s, _6, 9 2 5 (1 9 7 3) J -CJtft&frfc. ,3 Cgffl£^ 

hh><Dm&li. -=-4 ' 4fZ~<]) (A. Z amb e l 1 i) 
•9 rMacromolecules, _8 , 68 7 (1975) J ~T?$kM £ 

mm-.B^m^- oao u nm-ex4 o os ,3 c-nmr^i 

: :/u h ^^ffiJ y V 
Wk&. : 2 2 Omg/5 U D y h/V 

2, 4-M)^na^yf yil^yfyo9o : 1 O 

iS.§t : 130t 
s</U*m : 4 5° 
^V^«|*>igUI*|BI : 4fJ> 
m& : 1 0, 0000 

w ^J£Wtf> n*; l . o *^%j^TT?fc 5ri bv \ 

t'i^>gp<DT-r *J99?"y9 Y^JTy Yftm [mm] 

;h,35i#&IiJt£^#8 o~9 2^/v%-efc5ri#&t bv\, rro^as 
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jBx.5"fc«St^jfc«J«Cft-Ctt*<ftSri3^*»So [mm] ,3 C 

-NMR^^^ hM^X <9ffim<D [mmmm] tTO^J^tT**6^ 

^/-^-2 5 iE<£LTm"a-LTi$>< V^^>5 1, 2if AOfi^iiSffrfc? 
tiZ>&. fHK2, l#AXJil, 3#At5iii (^5?fliA£t>#5) 
3Sfc5„ ^©yPkV^i^il rol, , UfAXtel, 3^A 
^fcv^ahfcLVN, -*tf>oi*A©W^,.TC©B8«* (l) 

C (m-2, 1) + (r-2, 1) + (1, 3 ) ) ^ 5 . 0 (%)••, (1) 
CSS*, (m-2, 1) \-Z l3 C-NMR-X?Mmvk* V - 2, l#A^t$ 
(%) . (r-2, 1) l* ,3 C-NMRT?S9^Uf;i7irS-2, 1 #A^*F 
^ (%) „ (1,3) li^C-NMRTiBI^Ufel, 3}fA-&^ (%) £ 
^-To ) ^t5t5fe^)^tt<, £S>l£|lI£fc5£ (2) 

C (m-2, 1) + (r-2, 1) + (1, 3) ) gl. 0 (%) — (2) 
«r«Mt5t5fc©i5J; LV\, #i^g|^ (3) 

C (m-2, 1) + (r-2, 1) + (1, 3) ) ^0. 1 (%)••• (3) 

(m-2, 1) , (r-2, 1) RZf (1, 3) liGrassi 
^>®tp (Macromolucules, 21, p . 617 (1988) ) RZfB u s i c o 
(D&'g (Macromolucules, 27, p . 7538 (1994) ) i^S<5V>-C' 3 C - NMR 

A-&^T-fo5„ -r^t>*>, (m-2, 1) ^.t^/i'&immmz&i? 

ZfMft&mz.M-i-Z 17. 2 p p m^iat-^ttS Pa, y threo 

st°-^^s^^<Dit^6^ai^H5^ y-2, i»a-&w* (%) t- 

10 



WO 01/00693 



PCT/JPOO/04142 



fc5„ (r-2, i) i*. ^^^mmmmz&ifzmft&mzM-tz 1 

5. 0 ppm#SI^3|Jl5Pa, y threo {^^^5^— ^OgtfHfcft© 

jt^e>»m^ix5 7-fe:5-2, imAttm (%) -cfc5„ (1, 3) »±, 
^-fBtmmmz.isrtzmft&mz.tt-tz 31. 0 P P m^-i&ijimixs 

T/3, y+^Jp-r^f-^^^SOJt^b^ai^tLS 1, 3^A"& 

(%) X-fcSo 

mfel^&^X. 2, l^AI-*5l5-f 5^m*SS3 (n-^f/H) td^Jg 

Mz&^zft^-mmmzmLXi^ j u n g 1 i n g a . 

Polym . Sci . : Part A : Polym . Chem. , 33, pl305 (1995) ) 
14, 18. 9 p p mft-jEtcmttS k*— 9 & n - ^/V&OdfeJg ;< 

&&m<t&®l. (B) (B- 1) T^^-^A^-dr^-a-^S-U 5 (B-2 

*mm\Z$5\-tZ> (A) TISA^b31«tL5^»IM^4^<D 
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Am tteTsZ (A-l) 3U± (A- 2) -C.fcSo 
(A-l) 



r 5 




tF. SkmSk i ~ 2 o ^^kTk^S. ^3fi& l ~ 2 o <z>^u v^^mtfo 

mm, mm^m. mm^m. -y^-ms, mm^mmx^v^m 
^x^^rs, -o- % -co-, -s-. - s o 2 - 

NR I2 - N -PR 12 -, -P (O) R 12 -, -BR^-Xll-AIR 12 -^ 

u R i2 n*mm*. ^o^isnK mmm. i ~ 2 o ©^^*is, axst 

1 ~ 2 0 ©/np y y^«*iS^t. 

b&Is— (1) k&ivc, r'-r", x'Rutx 2 ©^®/^^! 
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y \?>V^, n -y^Vg, -f y/f/H| t e r t -^/l^S, n 
-^drvvi^, n-fv'^S^^T/l'^/vS, 7*-;l/S, 1 —TrV^ 

/vs, 2 if or y — A>m s ^y^s*i:*©77/^/H 

.W vS^^^tf f>Ji§„ *fc, R 3 £ R 4 S.t^R ? k R 9 fiTSitfSV^CjjS-n- L 
-Cy/V^-^^^fO^^JgfigU-CfciV^ R 3 bR 4 RTfiR* kR 9 (DMrftM 

\fbfrz> 0 r 3 , R'ttxii 7kmm*Rxfi%m8:6&>T<DT/i'*c/i'm& 
£p*l<. tk^j®^-, ^^^s, ac^^as* -ry^oif/i^ s^n^r 

.S'A'a;j&sj:!J#*U< % **JDS^#£e>fc:#*UV\, £fc, R 3 , R 4 , R 8 
bfcl#;£LV\, R 4 , R 5 , R 7 , R 9 RTfR l0 k 

r 7 fr*mmf-<DM<&-c3bz> 0 x 1 , x 2 tb-cii. /M^yyif , ^^as, 
if ^y/p^yf^, v-^a^a^yy^^, i, 2-v- 

^/v? vy, >f/v#!)!)f^ (CH 3 -B=) , ^f/VT/V^ y-r^ (C 
H 3 —A 1 =) , 7^-/^X7^!^^ (P h - P =) . yzn^/V^^jJx 
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Uf^ (PhPO=) % 1, 2-7 ^=^UZ/^ (-CH-CH- 

) v f-y^y (ch 2 =c=) , **-*~f$>\ **'(-o-) % ( 
-s-) fc^sfctK z.frb<D*px-i>, *^vi^ ^u^, ^V^rls, 

j I/?* try 7*isi>k *ftm<Dntom&<D&~e&*L'L\<\ 

fiTlE-^ ( 1 ) X$i£flZ>m&&mit&9B<DMcftM t 1,2 
fV ( 1 - ( 2 -y( y ^^/W ) (2 — f 

) ^z? — ?J*V>9ti ]) K, 1, 2-oc^i^^/W (.1 - (2-y?vi~ry 
■7*— A) ) ( 2 ->T ^n/v) ,<-7=u *?J*i/9 njlK, 1 , 2 -m* l^S? 
^T/V (1- ) (2- (4, 7-S*.*7VWf >7* 

—AO ) ^:7=£A^p y h\ 1, (l- (2 — fV 

tT/W y^^AO ) (2- (4, 7 — i?^^/W /V) ) >^y — 

!7A~y^ n y k, i, 2-31^^^/1^ (l- (2->r tr^^T* 

—A) ) (2- (4, ^-v^y^o^A^^T^A) ) a7^!>A^ 

py kssk ^f/^yVy ( l- ) (2 

i/^=u)\,-) s^7^.yj*z??x2 y k, ^f/^yvy (1- (2-y 

TvWy-f'—A) ) (2 — < ls"r=-/\s) s^7=.7J»i??v}) K, -JtJ-JV 

^yi'y (1- u-^^a^:^— a) ) (2— (4, 7-^^5^/w 

y-T'—A) ) ^DA-^pUK, ^f/^>!Jl/y (1- (2--fyy 
n tTA>f y-r— a) ) (2- (4, 7 -vMfvW ^--t*— a) ) a7^9 

a 5?^ p y h\ ^ ^A-y ywy ( 1 - (2 — r y f/wr y^— a) ) 
(2- (4, 7 - ^ y^n w yf-A-) ) ^7^"?Av?^p y 

1, 3-7"n/^y^;v (1- ( 2 -y y y"n tT/W y^^-A) ) (2- 
y^-f^A) A7-^^oy h\ 1, 3 -ya/-?>i?yA (1- (2 

— < y^/w /v) ) (2-yy-r—A) ^7^?A^py k, 

1 , 3 - Zfns^&j A ( 1 - ( 2 - y^/M* Vt*— AO ) ( 2 -y ^7* 
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/N7^!>iv^P!) h\ 1, 3-^n^>S?>f/V (l- 
/I~fVf ? =/l') ) (2- (4, /V) ) ^7-t^Ai> 

^nyh\ i, 3— l/a^fS***" (1 - (2-^y^clf;Wy7 f i;i/ 
) ) (2- (4, 7 -zttf /Is) ) ^y—^Av^n y K, l, 

3 -^p/^v^/V (1- (2-^y/nt;Wyf-A') ) (2- (4, 

y^o e/u-f^— ao ) ^7->?A^ny K3£, 1, 2-^ 

Z^V^fr (1- (4, 7—^yya^;W>T^) ) (2- (4, 
7-^y7'of/W^f=/l') ^7^7Av?^ny K, 1, 2.-^91/ 
A ( 9 - 7 AO** U^/V) ( 2 - ( 4 , 7— S*>f V £" A>f ,1^=A 

) /N 7 -i>A^^ny k. -ry^Dt-y^^ (i- (4, 

tVW ^=A) ) ( 2 - ( 4 , 7 - vM* y y cr f A~f lsy*=^;V) ^7 = 
7A^nUK, l, 2 -ai^^^/i^ (i - (4, 7 -ittT-tVJl/T* 
— A') ) (2- (4, 7-v?/fy7oWi'f=;» /n7-7A^b 
UK, 1, 2-x?y;//f^ (9-7/Vt^) (2- (4, 7-*J* 

^vw^t^a) ) ^7^7A^^ny f\ ^y^atry-T*^ (1 - (4, 

7 - v?y ^/W A) ) ( 2 - ( 4 , 7 - 77°d bf/W 1^t=^/U 

) />7 = ^^n'J K x l, 2 -m^^^/W (2 f >-^^/u) (i 

- ( 2 ->f V7"p tVW Isyt^-jV) ) a7^7A^b!) K\ S^^AS/ 
_yu^- (2 — T^^/V) (l- (2-^y7Ptf;Wy7 f =/l/) ) /n 

^^jrttJMbfc^^l 1 -1 3 0 8 0 7-^-{C|Sit^tbfc*-&^«t 
t5r id5-C#S„ (A-l) f&fttlsXte, ~tlL><DM&&m{k&&><D 

(A-2) 
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(2) 



— ^^uS^n^VjJ'i^n^Vg, Mgl-v^cr 
•&«©«t»^fe31tfnfciBffi«*>oT, A'XtfA 2 «r^UT*'»»3tft- 

oTV^t>«t<, lOX'.'E', E 2 3UiY 2 t**L-CV^t>J:V% 0 Y 2 hi 
-Cfc±<, i©Y 2 , E l , E 2 XnX 3 t$kmVX\,^Xi>J:<^ A'&tfA 2 !* 

*A-^r£ % *X-£«, -0- % -CO-, -SO r , — NR 12 

-PR 12 -, -P (O) R' 2 -, -BR' 2 -X|i-A1R» 2 -^ U R 12 
^0^^, ^^Cl~2 OO^bTk^S. ^^1-2 

WCfcJ:^. qf*l~5©*E»-C C (M l <t>m*m) -2.1 Sr^U rfiO 

~ 3 £>g&£;^-t- 0 } 
a&te-ttS; (2) T^$4aSS^JS^4fe OUT, -33B*S«Kt:i 
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||jhfB->^B'!y>S?is/Ht 7 5 KS (-N<) , ib^zrj 

(-p<) , mt^mm ocr- >c<] Rximm^m os ir 

-, >Si<] (fit, R«7K^*fcl4^^1 ~2 OO^HfcTMfSifcS 
l^tt^y n tST- fc £ ) <D * a> b il }^nfcS2fi:^- U A 1 A 2 £• 

^LT^^it^^b-cv^So e 1 rue 2 nfc&\,^\z.m—-?^m 

~2 OW7y- /Wsf-drv'S, KI»1~2 0©7 > KS, £tiff & 1 ~ 2 O 
iifel~2 0©*^7^ KS, ^itl~2 0O^7 

Y 2 £3fMSLTV^"C 1 &«fcV\, 
E 2 XfiX 3 fc*«L.TV»Tt>J:V\ 
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vf^m, 1, t'^y-r^s (CH 2 =C=) # 

if^if^w t^-c^s 0 rnf)©^ ifi/^isw 

HufE— fesfc (2) -c^^^TO^Jg-fb^^v^, E l RXfE 2 #5/ 

l^^T-/HT'fc5f^ A 1 25.U5A 2 O^SOife^. (1, 1' 
) (2, 2' ) -m^«gM-CfeoXt>i:< , (1, 2' ) (2, 1' ) Zl 

^<D4>-Cli. — (2 -a) 




• • - (2 - a) 
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±fE-^ (2 -a) £*3V»T, M l , A 1 , A 2 , q r |*_hfB i m b 

P3CT-t>*fco-cvv-ct>j:< , te<z>x 3 xisy 2 *3R«bTvvct>J:v\, r 
«x 3 <D^0iit b-rii, — (2) ©x 3 wm^-c^bfct^ti^c 

^<D$r^»f 5r £tfs-C#5„ Y 2 fi/wr^J&gi&^U Y 2 as3g$cfc;5*§<6\ 
t>J:-V\ r^Y 2 (DMtttmt btTJi, -8*5*: (2) OY 2 <B»WTJ«*b;fc" 

hcDtmc-boy&mifz^t&x'ZZo R ,5 ~R»»*t*^n**«Fy- f ^ 

-et>ftfto-cv>tt)J:<, BH^-rsSl^i^fc^V^^^-b-C^^fife 

bT^#m#i£-£b-cv^#£--e;fc£o 
mit&m*. e^^s (i, i' ) (2, 2- > -fi^MgM&t* (i, 2 

' ) (2, 1' ) -m^M^V^-fix-CfcoTtiV^ 

r©-K (2) -C^^tL^S^JS^^roA^t Ltli, (l, 
1' -rc^Vi') (2, 2' -oc^l^) -fcf^ Vt^— y>) i^/l^n^ 
9A^o!)K, (1, 2' -oc^l^) (2, 1' -ac^-.l^) -V* 

W>f=;v) iz/u^n^Av/^o y k, (l, l' -^HO (2, 
2' - JO - 1*^ U J'v^/lO ^^^v'^ny K, (1, 

2' (2, 1' -*?-U^>) -fc*^ i;;l/3=i 

^A^nyK, (i, i' — ry^nt-yf^) (2, 2' ->fy/p 

tfy^V) -t*^ (-T ^=f^tV) ^n^^A^ny K, (1, 2* - 
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-r y-fxi \fV"f» (2, i ? -^vt/ofyfy) -tr* u ^=.?v 

) i?^zi)A^a!J K, (1, 1' -^U^) (2, 2' 

V) -t*^ ( 3 - * vVW ^7*— /l") ^3^!)A^b!JK, (1, 2 

' -m^i^) (2, 1' -xf l/y) -lf7 

vJ/Pn^^A^n!) K, (1, 1' -^=f-Uly) (2, 2' -ni^w^ 

) -tr;* (4, s-^y^yf^) ^/wn^^A^^Dy k, (i, 

2' -ai^V^) (2, 1* -^Uls) —\ZX (4, 5 -^<:/vV ^ 
—/W) i/>3 = ^A^D!) K, (1, 1' -3:^1^^) (2, 2' 

-f^ (4->f yzfT2\f/\y^ly-f=i7V), *Jj\s=l^VMsi??Xi ]) K, 
(1, 2' (2, 1' -^Uls) - 

/U-Y yT^/l') vvt^ — r>Av?^a y K, (1, 1' -m^-v^) (2, 
2' -ac^v^) -hr* (5, 6 -i/^^/^V^^W ^3 = !)Av; 
^nyK, (1, 2' -m^U^) (2, 1' -xf - fc** (5, 

6 - ^ fvWT V?*— /V) i?^3 -"?Ai?^n!J K, ( 1 , 1 ' 
^) (2, 2' -oc^v^) -f^ (4, T-^y/af/Kyr^ 
) ^3^^A^d!) K, (1, 2' -jl^V^) (2, 1' -^^U 
^) -IfX (4, 7-J/>fy/Blf/Wyf^) i?/k3^9i>^B!) 
K, (1, 1' -rc^U>-) (2, 2' -t*^ (4-7 3i^ 

/W^T^^^/U) i?/Va^>>i l ^a!J K, (1, 2' -ni^l^V) (2, 
1' -x^l/y) — tf^ (4-7i ~;WT V^^/W) iP/Vn^^Av^u 
y K, (1,1* -^J-Uls) (2, 2' -ni^^^) -tr* (3-*^- 
/V — 4 —4 y :/u tf/W JV) z/s\s=i=-yj\i?-tr o!)K, (1,2' 

-oi^Ui/) (2, 1' -rc^l^) -fx (3->f/l'-4-'fyyB 
tVW ^T^— v^/PnitjAi/^cy K, (1, 1' -ai^W) (2, 
2' -jc^I^» -t*X (5, 6 — <l/*/>f l<"f— /U) ^3->)Av?^ 
nyK, (1, 2' -xfvy) (2, 1' -m^l^v) -t*^ (5, 6 
-^^VV ^y*— /V) ->3^!)A^p!)K ( (1, 1' -oi^l^) 
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(2, 2' -^y^nfyfy) -if* (>r ^-/w) ^^^^ 
°5K. (l. 2* -x^uy) (2, -> fy^eyfy) -if* 

(-Y i?yv=i - r^Av?^ o y K, (l, l' y -?xi tf y 

) (2, 2' -m^U^) -If* U^^/U) ^asjA^py^ 

(1, 2' -y^-l^) (2, 1* -ac^i^) -fc*^ 
/^DA^nyK, (1, 1* -y^u» (2, 2' -cn^U» 
-If* (-T ^-/U) iJA/as^^py.lf, (1,1* 

(2, 2' -If* 5?/!^=!- *?J><*J9 n y K, 

(i, i' — y ^ u-^) (2, 2* — i-y^at°y^» -if*, Wis*?- 

•/;l/a^r>Ai/^n!J K, (1, 2' -y^W-^) (2, 1' W 
Notify) -if* (^i/^/u) y/i/3-f>Av^^ n y K, (1, 
1' — ry^atfy^^) (2, 2' -t^U^) -If* K^^/U) 
^nr^^^BDK, (1, 1' (2, 2' -y^UV 

) (3 -y^/U->^ cr^^y ^in^/u) (^^o^y^^xr:;!,) ^ 3 

=■ !>A^oy k, (l, i' — rv^nt-yfy) (2, 2' ->fy^ 

D fyfV) (3 -y ^JV*/? T2s<l/# *J^-;U) (i/?V2^<l/#i?XL=L 

yu) j?*3si>A^b1JK, (1, l' -^ afc °y^^) (2> 2' - 
-7x1 1« y O-y^/Vv'^a-o-y ^^/i^) (>>^ P /<:^iJx 

— ^) '^os^Ai?^ B y K, (1, 1' -3:^1^) (2, 2' -y 
-if* i?/u=i=. ?j*i??x2 

V K, (1, 1' -^^U^) (2, 2' -ifjx (3-y^ 

/Vv^ n^<>y v?m-/u) ^-e/A^nij ^ ( lf t > — f y-/ 

0 t°yr» (2, 2' -^^i/^) -f* (3-^f;^n^y^i? 
^-^) ^^DA^DiJF, (l, l' -^uis) (2, 2' - 

-ry^ot°y^» -if* (3-y5vi^>y u^^ys^n/i,) s?,^- 

!>A^n!)K, (1, 1' -*<f-U-s) (2, 2' -y^l'^) -If* 
(3 — y^vvi^y o^^y v?oc.=./u) & ;u — t2 y k, (l, l 
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' (2, 2' -^y^neyry) -fx (3-y?vw>y 

i/;i/3-t)Ai/^n!J K, (1, 1' -> fyy'crfy 
x^) (2, 2' y^a t°y -t*7 (3-y^sa->y n-<:/y 

v^— vVUn^Av^y n y K, (i, !•' -ol^uI/) (2, 2' 
-y^l"^) -fX (3, 4 -i^y 5vl^y t?^>y ;^n;=./V) 

^v^^ny K, (i, i' (g, 2' -> fy^nfy-T^ 

) (3, 4 -v^y^/t'v'y n^>-^^^^/i.) >^ri.=Li?Av>y n 

y K, (1, 1' -y^l^) (2, 2' -y^U» -fx (3, 4- 
v ? y^/l'->^T3^^ : J?v5n:- / v) -^a-^A.^^ U y K, (1,1' — 
^^V^) (2, 2' — ry^Dlf^y) -f* (3, 4 -^y5vI^> 

y^» (2, 2* -^y^ntyfy) -f;* ( 3 , 4-v>y5vl->y 
X2^.^^^^- JV ) *?,v=i=. VAiSfu y K, (1, 2' ( 
2, 1' -JJ-U^) -fx (3-y^/l-yya^^yv^^/l,) i?^3 
= ^^ny K, (1, 2' -31^1^^) ( 2 , l' -^y^ofy^ 
>) — fx (3 — i/;U=2^ry J*i?f u y K, 

(i, 2V-^fi/y) (2, i' -y?^» -fx (3-y^/wyy 

2, i' -^fyyntfyfy) -fx (3 -y^v'^ci^v^^^/u 
) ^3^->A^ny k, (i, 2' — ryynifyfy) (2, 1' 
-^y^Dtfyry) -fx (3 -y^vwyy n^oy^a^/u) 

-^A^oy K, (1, 2' -oi^i^) (2, 1' -/^i^) _f 
* (3, 4 — i^y ^yPv-^n^^y S/oc-zv) ^Vn^^Av^y o y K, 

(1, 2' -^u^) (2, 1' — fyynfyfy) -fx (3, 4 
-^^•y^P'ty^-yx^v) -y^n-^A-y^ny k, (1, 2* 
-y^u^) (2, 1' -^fuy) -fx (3, 4-y^f/^y^B^ 
y^>yi^) ^n^^A-y^nyK, (1, 2'-y^v>o (2, 
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1' -A Vzfti tyfy) -if* (3, 4-^f;i/i/^o^i;x^ 

;v) i//i/3zr)Av?^o y k, (i, 2' --r y^n t°y^» (2, i 
' --r y^t3t°y ■r r ^) -t*^ (3, 4-^^^/^>^a^^^^=/w 

) ^=^nyK, (1, 2' -;n^Uy) (2, 1' -cn^u 
y) k*x (5, 5 -y^~;v>( i/*r~ )V) ^3=^^011 K, (1, 
2' -m^w:/) (2, 1' -rc^uy) f ^ (5, 6-7^1— /Wf^-T* 

^as^nVK, (1, 2 ' -=^^Uls) (2, 1 " 
J-Uls) t*^ ( 6 , 6 — 7x — /V) 9A^Bj) Fife 

ifXV r <b v>A\L&m \Z- *5 it 5 vvv =«-^A$r^^^X tt:^ 7 * A Kg 
J* Lfc (1- (2-p<?vU-4, 5 -^yZ-i" 

) ( 2 — T v?^ 3^t>A^ P i) K % 3vw> y 

I'V ( 1 - (2 — ni^/I — 4 , 5 -^y/^f V^n/V) ) (2 — >f ^-7*-=. 
/U) v?/Vn m r>.A>?^ 12 y K, ^Vl^> DUV ( 1 - ( 2 - Zf^fV- 4 , 

5-^y^yf=/i/) ) (2— r^v*=/i') v?/p=i — >>Av?^o y h\ 

v^fvVi'y (1- (2-^f;W-4, 5 — ^>y><>^— /V) ) ( 

2 - 4 , 7 - v?;* 5vwf >"7*— /V) v?/W=i K, ^A-f. 

y yy (1— (2— ^^v-4, 5— ^y^^^-f^A-) ) (2 — 4, 7 
- v 5 ^ ^vi^f y-r— AO ^/w^^^A^^ny k. i?7i-A->!;i/y ( 

1- (2-^^A— 4, 5 -^y/^ y-^^/V) ) (2 — - < i^=-A0 V s 
/l/n^i^i.^^oij v 5 ^^— (1— (2 -oi^vl^- 4, 5 

-'<y^yf^;i') ) (2— fy-r~A0 >?/^i)a^p!) K, 
7i-;i/i/!li/yv'!li/y (1- (2-:/^A— 4, 5-^y/>fyf- 
) (2-4 z^r—tv) ^^^^Ai?^c2y F\ v/7x^/i/yi)yy 

(1- (2-p<^A-4, 5-^y/xfyf^/V) ) (2-4, 

^am^t^ /v) ^a^^^as^ n y h\ i;7x-/i^yy uy (1- ( 

2 - ai^/u- 4, 5-^y/^yf^/i') ) (2-4, 7 -vMfvwfy 
t^~a) s?a =i=.iyj*m? u y k, 
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itb^^lS^^nStjO-Cf^V^ (A- 2) fig^ib-Cf^ rti 

mm (A-D *„ 

(B) j£#K:oivclft9!-*-5 0 

*|g^^*5ft2) (B) ffcSm, (B-lj T^5-^A^-^^fc:^X 

(b-2) mmm^^m^t^tRft^x^^ct^ic^i^^ %4*y 

-LIB (B-l) ^OT/l'^^'J'A^i/^fet — teSC (3 

) 

/A 1-0 -4 — A I — O — ) — A I \ (3) 

R"/ v | V2 X R" 

R" 



(S:^, R 21 i2£^$: i ~ 2 o ; # i u < r± i ~ i 2 cr/i'^s, r/Wr 







-(tri 








R" 
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fiF^n^id^ mnmt-bmo) tamnai^»^^\ ^t^mmm^m 
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m^x%^\ 

—ft. (b-2) j^tu-as. mmm&&mfc&®ibzLfc^x#^i- 
mz&mmzn&m&&&i&f&^zzteF<D&fr^ (5) „ 

(6) 

( CL 1 — R 22 ] h+ ) . ( [Z] -) b ... (5) 
( CL 2 ] "0 . ( [Z] - ) b (6) 
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(fc/cU L 2 liM 2 , R a R 2, M 3 , R 25 3 CXIiR^-efeS. ) 

C (5) , (6) 50K L l l-X/U^^mm. CZ) ^gB^ttT-^-i^ 

[Z'] -xn CZ 2 ] - % — [Z 1 ] " te«&<DgtfS5ni^a£^L7cT= 

cm 4 g 1 g 2 • • • G f d cr-c, m 4 ttmmwmms^ 

1 5^5c^, &-kv<nmm&mmi 3~i 5^7u^^-r 0 G i ~G f « 

*:Mixfcmffi.=f-, '^v>f^W=i-, ^itl~2 0©7/^/i/S, £^gc 
2~4 0©^7/WW^i, Wl~2 0©7/^=3fi/S, £OJH& 
6~2 0©7!)-M, J^it6~2 0O7y-/^i/S, $C 7 ~ 
4 0 (DT/V^-fVT V —J^m, &km&. 7 ~ 4 0 COT V -/WT^^/PiS, &|Jf 
^l~2b©/NPy ^MSI^^tK^S, 1~20©7 v'/u^-^ ^m, 

"To G 1 ~G f »P*>2o£Jl_h^$r^bTV>Tt«tV\ f Ct *<fr& 

MM 4 colics) +i] wSSc^i- 0 ) . [z 2 ) ~ S£fl¥8!5ei!ccoi5*&: 
co*f$c (pK a ) 2*- i 0£lTc7uy^rj' KBfe^lfiXJi^w^^-^y K 

^slf/w * s& cosa-g^i^co^©^^ &> -5 v izmmm t mm £ 

^^mm^-To £7c /i^*i£&35Ba{£L.Tv^t>«fcv\ > *fc, r 22 

fSTk^HHS ^^f®[ 1 ~ 2 O COT/V^f/VS, 6 ~ 2 O COT V — /US, 

£*3ft& 7 — 40 COTVVdr/VT JJ — /^Xte^UigC 7 ~ 4 O COT y — /VT/l' 

n^y^iJix/H, ^>f-/i'iXli7/i/t^/l'S, R^i^gcl — 

2 0©7/^/US, iS^fg:6~2 OCOTy — /l^, mm$C 7 ~ 4 0 COT/V 
dr/VT y 7 ~ 4 0 COT V ~ >VT fr* /vm*^ 0 R 26 ^^ 

h« [L l -R 22 ] , [L 2 ] C0-T^-Viffigc-ei~3C0S|S> afSl^UiCOg 
ffc. b= (hX a) T-fe-So M 2 «, ^^#^1-3. 11-13, 17 
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v?^W5y, ^iw^y, n-/^7- y ^7x=/P7-; 
n,. n-sm^-A'T— y hy^^r?^, njxf^r^i', 

*-N, N-^W^yy, p-- hn-N, N-i/yi^/l'T—V > 

h y ¥<d=- V y /i^fc if *m? 5 i £ 5o 
S'jfcif«r*»f5r fc*S"C#» R 23 , R 24 ©jy*^£ LT«, i^nxi^s? 

m, * v^is* i?=.-/um?£ t'&mifz ^ t&~ezz> 0 r 25 

(^jyfcfll tLtli, 7 31 p-M) p-* h » —sum 

M 2 £>;£r#*3&li Li, Na, K, Ag, Cu, Br, I, I. 3 *t* 

Sr^lf 5i M 3 <DMc&fflk ttli, Mn, Fe, Co, Ni, Z 

CZ l ] " , -T^t?^. (M 5 G' G 2 • • • G f ] IJI&WC. M 5 (Djt, 
(^^iUXfiB, Al, Si , P, As, Sbt£k\ b< JiB&U^A 

l^t-fbJxSo S7t. G l , G ! -G f ©ft^tLttt, 

S, ^7 7ne/H, n-zf^-/vm, ^77*^2, n-t^f;H, n 
-x>fn>>;H, 7x-;H, p—hVA'Ss, "^S'/HJ, 4— t—z/f- 
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mm, ^m, ^^^m^^mit^mmtvxp-^/u^- 

P7i-/H, 3, 5-v 5 7;^P7xr.;H, ^^na7x=;H, 
3, 4, 5-MJ7;^o7x-;US, ^y^" 3, 

5 - if * (hi; ^ ^-a-) 7ix;n, tr.* ( h y * ?vw> y /v) 

^^/uv^y/vs, hy^^/w^^/^, ^7 3i-/>r/w>^, s^>* 

1 LTtt h y 7;vto ^ ^ y^;v* y|67-t y (cf 3 so 3 ) '-, 
t*^ ( h y ^ ^^/vt^^/w) p« =f-/uT=- ^-y, tr;* ( h y ;7/v 

^-np« ^ >-^./V/J>^/V) ^y-7/V7-ty tf ^. (Ml7^to^^^ 

/p^^/w) K, «**»t— (cio,)-, hy^/^og^gfer 

— C F 3 co 2 )- ^^ft7;VtP7yf *>r^ty ( SbF 6 )-, 7 
/I^n^/l^^gfcT— (FS0 3 ) ^ 0 cr^/l^ygrT—s}-;/ (CI 
S0 3 ) 7/l'to7;l'*yil7^ty/5 -7yft7 , yf*y (FSOj/ 
SbF s ) --7y\YMM (FSO a /A 

sf s ) , h y 7/vto ^ ^ y^Myg/ 5 - 7 -wtr^v (cf 3 

SO,/Sb F 5 )" t£)£*m-fZ. b&XZZ. 

r©«t5* (b-2) fie^b-a-fe<o^«aiiur}4. ^h^^^-znai 

-7^, 7 h 7 7 x^;^ h y ^ f /V7 y*= 7 A, 7 s " h77x^/Ul 
F7xf;ury*^^, f h77*s^BK^^/U (fy-n-7* 
fvv) T y^e~ !7 A, f F7 7 rc^/l^g^<y vvW ( h y - n -^/P) 
T^e~!7A, r h7 7x-;i/«Ji^f yv^x-^y^^^A, 7- 
h7 7x^/Htfy7x^ (y^/P) Ty^7A, 7 1 h7 7x-^ 
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2 -5/7; try v'-^A) , fh7^ (^7;Vtn7i^) 

!J-n-7*f/l'7y ; &= , >A, 7F7^ (^y^7^tB7x=/I/) fi8 

f 7 h 7 - n - 7*^7 = A, 7^7=*^ (^^7^to7*= 
AO flfl&T" h7if^7^=!?A, 7- h^^r^. (-^^^/l^n^ — 
AO WSfc^^A (HJ-n-^/V) T^4j£?A f ^h^drX (-<:✓ 
^7^tP7*^) IS^f/l'i;7x=^7y ; e^7is, fh7^ ( 

h7=5r^ (^7/^071- /U) M&t* f/l<7= y =. »7 A, f h7* 
* ("«^7;^n7x=;l/) ii^f^7sp — 17 A, ^ b ^ ( 
^^^7/V^t3 7^^/P) ?fflifthy ^^T=5s rh7*^ (-< 

;VtD7x=^) fllg^yi'Afy v 5 — !7A, rh7^rX (^Isf-rAs*- 

ti^^^/v) ntt^T-A- (2-i/7y try i?=«7A) , rh7^ (f<> 

?-7jv*-t2Z?^~;u) Wtfr<^*?A> try , rf7 

dr* (^y^7^D7s-;V) WSM^A(4-->T/ l?y i?^!7A), 
■X h-7^r^ 7^—71^) h y 7i- /l>&X7*i~VJ», 

rf7^ [f^. (3, 5-v?M)7;vto;f;v) y ^.^/^ Mfifci?jt 

^/l/T-y-e/A, 7^ h77x=/Vli7xBt-7A, T ^7 71-^ 

«8mm, rf7 7x^ffl^hy^, t- h^T^-yHB^-r" h^^- 
A'titA'?* y z/i-i/jS^, 7h7^ Ky^77Pto7x-^) SJg£:7 
aio-ir — !7^, -rh^^r* ('<>^7A'tP7i=;i') fligg (l, 1 ' — 
^^^/U^rcO-t^^A) , Th7^r^ Hy^7/vtn7x-/P) «B& 
r*^f;i^7xn-t- T h7df^ {/<^^y ifigg 
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b V 7^t o ^ ^ if^iif 5 r i ^-c# 5, (b-2) 

^tLXtt, _hlB— (5) ^T-^£;h,5^;^f£fc^a5#£Lv\, 

^tf> (B-2) ^-C*>5, m (A) ^O^^Jg-fb^tSlSbT 

*^K{r*3itS^-^^w^S^«SE{^VNTl* > (B) fig^tb-C, ( 
B-i) &&<D*.$:m\ f ^xi>3:^l^ (B-2) J*#<D*«:JflV^t>J:<* 
*fc, (B-i) fig^t (b-2) tf»ifct**b*T«v^t > J:v\ 

Sfefc, ig© (A) fig^XU! (B) ^^i^tU^ffSfew 
•CfcofbiV^U (A) fig^h (B) fi£#&U< (C) GmT/V^ 

- ^ it^t® & 3=f$.& t b T-^rt- 5 t <o -c jfe o r t> «t v \ 

-t, (C) ^Ot«7/K-7i.ft^tLTI^ -J&5£ (7) 
R 27 v A 1 Q 3 . ¥ • • • (7) 

0©7;vnaf->S, £tKfgc6~2 0©7 V — /HXIi^nyy^^L, 
vtei -acDjgfjre&S) 

mm— *s:5£ ( 7 ) -c^ $ n^t^<DMwm t u-c f±, f y f/ur/t' 

5 — !7A, h y^^/vr/i^ — ^, hy^f y^a tV>T/w? = !7A, h 

/K-7A^n!J K, ^f/l/7/l'^7Av J 7nlJ K, ac^^T/l^ — ? 
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(B) ttl^tLt (b- i) te^^v^c^l;:^ ^^Jfc*** 

b<{*l : 1 — 1 : 10 6 , .£ «J L < IS 1 : 1 0—1 : 1 0 A <Dfflm& 

^r^itX-ftf- * U < 13 1 O : 1 — 1 : 100, «t«5 b < « 2 : 1 — 1 : 

(A) tej&f&a-t^KiOJBv^^S (C) tem&ftk<D8>.M 
Wl&n. ^slstt-Zfr-k b < I* 1 : 1 — 1 : 20, 0 0 0. «tO»*b<« 
1:5 — 1:2, OOO, ££>l;i£F£U< 1:10— 1:1, OOOO 

fSffldSMS LA\, m (c) «8&£#<H8v>5^£K:«fc»9. S^JH^/c?) 
©t^^isi±$^5r fo*U#v^^ $Hc_tl5$£ia 

^!%^5^«^tiT/v^-^A>fb^^«ifc{c^a t i: tin, 

£ bl-. *:%^^*5V^I4, #«^^(Oii>^< kt>-n*mmti:lB.ft 

O z , A 1 2 0 3 , MgO, Zr0 2 , T i O z , Fe 2 0 3 , B 2 0 3 , C a O, 
ZnO, BaO, T h 0 2 th h(DM^^, V ^T/l^ if#- 
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fi^iLt, MgCl 2 , Mg (OC 2 H 5 ) 2 ^E<0-r^^^Mt^tHifX 
ft^ftS-JSsSMgR 28 ,, X< y X^fr^?**sVMY£im*?*:<o&M. 

#<^f& i~2o ©7;^ ismjLnmm&i e ~ 2o©ry — /us, x 4 r±^ 

~2T?fct) % ^Ox + y = 2T-fe^ 0 =§- R^Rt^S-X 4 tt^ft^HP— " Cfc 
i/, ^.^v^-^bf— /w<>"tf ^*fi£-#:, /J?y^^i^^, tfyzfWi' 

MgCl 2 , Mg C 1 (OC 2 H 5 ) , Mg (OC 2 H 5 ) 2 , S i 0 2 , A 1 2 O 

spmnm-zmig 1 ~ 3 o o n m% u < 12 1 o ~ 2 o o *i m, .t «p 

*9<Z>l£H^&5o ffl{*:<7)lt^®^fi, a*-l~l, OOOmVg, 

m- * L<U5O~500m 2 /g, *W?L^{±ji^0. 1 ~ 5 c m 3 / g , # 
£ U < ISO. 3 ~ 3 c m 3 / g 5 0 Jt«®mX««HM«OV>-rn^!i5_b 

#>5r£;&S-?#£ (J. Am. Ch-em. Soc, 16 Ot, 13 0 9^ 
— 5? (1 9 8 3^) #M) o JriEJSttf*. ilSt 1 5 0~1, 00 

o<t:, »*u<«2 o o~8 o o^T-&j&L-c;sv^;i<tasM*uv\ > 
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(b) MM©'M<tt-^ »*v<»4 (a) fm&&& 
t* (b) f&m&ftcDMjj&mntsTt 5^; .re/u* Mtafi-a- 

BMaflelc:, (A) j£#&t* (B) f&#<D'J?ti:< th-Jj*m$ZT£Z>Jj 
feKoi^Tte, «P_K:$IIR*n*v^ % #lx.fcf® (A) j£#&T* (B) 
e>4>/ji< k*>-3j kteftk Z>#m. <!>&#£^«T/vs = *-Mb: 

-a^xnt^ n ^-^r^ mt&m immttr^ m> * b v * * * 

TOt*ig|g*-e (A) (B)'^0'>*<it)-*i:S^ 

-rs^sfc, ®ja#£ (a) (b> fofttb&wttvwiJjkmmT 

b V 9 u u ^ n o >\ h y ^ fvi^ a » 

) KJS£it5;*7*fc, ® (A) &Lftxn (B) j&9-£ffi#{;iffi^$^c©*>, 
(B) Jfca-Xl* (A) © (A) &$tb (B) 

© (a) &&k (B) <o«H» 

IE®, ®XtK8>©KJ£lc*5VvC, ^"ttiT/w^^^^^^^^jn-t-sr 
fcT#5„ ^W-r^^~VMk&<tok tttt, HufB^ (c) 

fc*5, _hfE®, ©&T^©(ORJS;tC*3VN-C, (C) ^©IfiT/l'^^^ 

*3SWc:j3Vv-cra:, HulE^-a-fe (B-l) t <t ottffltt'&tt. 
R*ifc-?£Mi;L< 1*1 : 0. 5~1 : 1, 0 0 0, i9»4L<lil : 1 
~1 : 5 0fct5.0#a*'t<, (B-2) ^tfi^tOffflH^lj:, 
RftJt-C0* L < 1 : 5 ~ 1 : 10, 000, «fc 9 £f * b < fi 1 : 1 0 

~i : 5 ook-rz<D&m*v\,\ mmmft (b) t vx-m^^m^ 
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JtT?., Klil : 5-1 : 10, OOO, i9 ft * b < 1 : 1 0 ~ 
1 : 5 00if5©^ItU\ 
1* (B) t (B-l) (B-2) fiE^3 k&ftk<D&.Mm&. 

iStffrgfi. If2-2 00Mm, iftL<lilO~15 0^m, 
Kl420~lO0^mf&»), ifc^S^fi, ii^20~l, OOOm 2 / 
g, $f*L<li5 0~5 OOmVgtfeS. 2 ji mjfcSrefcS 

©fi***-?-^*"*-* £ k&$>Z B ltiW2 0m 2 /g*«§-Cfc5tfi& 
ttiJfiTt^r £2S*>9 v 1, O 0 O m Vg S:i@i5 i f 
i&T-fZZ. k&1hZ> 0 r©m^tt«|{-*3V>-C, ifittl O O g ftf>g 

^JSfttt. auto. ooi~i g> Hi:o. ooi~o. lgt&sr 

HfriE (a) (b) *^jt««iysct (O ^a-xtf/xttfi 

3 OKlfrbt&&<D»&&V<DnmWB* u< «- 1 ot~ 1 o cc© 
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T#5„ (a) tfLft&Xfi (B) j&#0>'>&< 

&&ff££9tMB' (C) j*#©^*T/k5~*iHfc^4S^Al;t» tW7^ 

y-fy, 1 -^^rty, 1 1 -yHr>% 1 - KtH?>\ 1 — 

T h^^^b^m^X^ ^> B rtvb ^ntTi^ 

i 

mmxzz* ^ffim&<D&k\z.\^ m&&m\z.&w \,xmm 1 o- 6 ~2x 1 o- 

^/v/P >> . »i L< 145 x l 0" 5 - 1 0" 2 W; y h/v ( 

3&&jr t (om+tt (a i /m&&m) tt. m& 1 o ~ 5 , 000 
^*b<f*2o~i, oootfcs, &m\zfctxm^'btiz>ftmT/i'5i 

go. 0 2~3, SiKttO. 05~1. 5comffix3bZ> 0 f-ffim&fM. 
114-2 0-6 0^, ^KllO-SOttfcD, ^fc^M^P^f* 

tbu ti/7>f ^&^ffim-&£*txnbtitif&mx$>z>z. b&&-& l< v\, 
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l^frtO^XIt, 1 0 0-2 5 Ot, #*L<li 

-50~2 0 0t, <t 9»*b<li0~l 3 O'C.-Cfc^,, *fc, RJ£H5|Sf 

»4L<iii~io ! > #ti o o~i o 5 £iW*uv\, £b\^ 

Sr/Sv^SifrS-, 99tli, ^<>-^^, h/^^, 

a-a-t-isuTii, mmm^mmm^m^x^mm^=kny^t^x%^ 0 
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^mm^umn, 1^-20-200^ ff$L<ii-io-i 
tt, ^s&tt&flaK*, llBJ»IJii&Mfc**, ^#lS^k7Km, ■t/^-fct* 

^m^{-*3v>-cii, ^mm^^(omm^m c ) ( 1 3 5<c^ h 
/v/ g «_b. 1 ^ v *rA*%it y izn-r z^mm&tt 

j&#><z>ftas 1 ~ 1 o, ooo g< #111 o~i,' 0 0 0 g kteZX b\z.3k 

*fi^{-33v^T«, c^}fo!)n^j^tefa;b&v^ a— Oris -? 4 is 

&z?a if 9^l-tfcji^^*3< r.ijjs#*uv\, ^^-i/^Mv^Sit 

©tfci&*itr4, a-tW7^^j|^tl4«!llmo irtttl~ 
10, 000, OOOmol, Jiff* L,<«1~1, OOO, OOOmol, 
$bJC$J-*L-<l*l~l 0 0, OOOmo 1 -CfeSo V ^tf^-S-fS, 
(xf l/^/^pf i/y) mo liti? (0. 0 1/10 0) ~ (9 9/1 
00) , »*b<« (0. 0 1/10 0) ~ (55/1 00) „ £h\Zft 

*b<i4 (o. oi/ioo) ~ (io/ioo) -efc5„ 

3. m&fr 
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■#*Tis*Ymm&Mfe. ifUtiU&?fcfe, UU^y—fc 

£i\ ^m(Dm^w<Dmm\^^m^(Dm-m^m\z.^xmm-r^ 0 

(1) [77] cnmfe 

1 3 st^&v^xiftl^bfco 

(2) y v&m&xTfijwtn x&m<Dmi£ 
mmtewim i-^Tias \,ttm\z&^ xmfe ufc 0 

(3) &m&ft*<D=*;^-<D^mm&x*&&Mmvkmm inimi 

0*« ; Fthil©JNM-EX4 0 OSNMR^I^fV\ ElT©^t 13 

:22 0mg/NMRM 3ml 
NMRj&I: 1, 2, 4-hy^na-<^-|f^/^<^-tf>'-d6 (90/10 vol%) 
83?£i&S : 130^ 
s</UX<m : 4 5° 
^/^IS «9 iS LB#IU : 4 & 
*S^l§lf& : 1 0, O O OlHl 
(a) 1 --JTl/^m. 
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43. 0-44.9 
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<3> 


42.3 


P P_P 


S or or 
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40.3 


B B 












38.6 


PPP 


T-7 


* 
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3S.0 


P_P P 


Sor5 , Sl f PPP. 


Tor/? 






© 


35.5 


8* a 


iee 








(D 


31. 6 


p p p_ 


ret 








® 


30.6 


pp^p 


s*e 






t 


© 


28.6-29.8 


p*& 


Tee 










27. 8-28.4 












© 


2L2-22.7 


pee 


PPP (mm) , PPB 


(mm) , 


B P B 


(mm) 




20.6-21.2 


pee 


PPP (m r) % PPB 


(m r ) , 


B P 8 


(mr) 








PPB 


(r r) . 


B P B 


(f r ) 


© 


19.8-20.6 


pee 


PPP (r r) 








© 


17.6 


p a e 










© 


17.2 


P« r 












11.1 


B*fc 


wa> squaws 









ilcaiL, TIE (l) 5£«fc!?3fc«>fc 0 

a= { [ (2) /2+ (4) ] / [ (1) + (2) + (3) + (4) +2 
X (9) ) } X 1 0 0 • • • (1) 

fiU 0d;l«_h5£<Ftf> (l) , (2) - - • l «f»<p##<Ds ©• • 

*£^#©i:#3yujteiigs [mm] te, tif^M 

1 2-1 4(Dv-^/W^^b^-m^^»PPPii«© 

P= { (12) / ( (12) + (13) + (14)) } X100 
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' • (2) 

(4) ^m^m (Mw/Mn) <Dm%. 



GPCSl^S 



:TOSO GMHHR-H (S) HT 
: f&tt^P-^ h^AJBR I&tiiSg WATERS 
1 5 0 C 



1, 2, 4 - hV ? o o^OHf Is 
1 4 5*0 

2.2mg/5!)yyh/i/ 
1 6 O-^-f ^ n U y h/V 

Universal Calibration 
HT-GPC (Ver. 1. 0) 



(5) DSCffl^ 

^MMMf&ftff • ai/^-thSa, DSC- 7) £JBV\ ft 

**1 Omg&Ii#i^T2 3 0 < C-C3^^Blbfc^, 1 O'C/^T'O 
■CtfUfit, 0«C-C3»IBM!M»'Ufclft, l 0 

Sm^-^f^fc-^rot-^ : Tm OC) £ bfc 0 

(6) H-fi^glJ^n^ h^77 
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(a) 

&a*aiiqa*sia:5. ^<d^ #M4ot/^ct*7A^i3 

(b) mw.ffif& 

TREF*7A : G-L*)s(=c-^*#M is V * 7 -V 

(4. 6 * x 1 5 Omm) 
7B- ir/l^ : G L-tKY^^Xtfclg M 1mm KBrt/V 

SIJS^^^ : ir^^^^mtSSi S SC- 3 1 O Otf^ 

/VW^t- : G L^-Ym^^^tiJ MODEL5 5 4t-^ 

T R E F it— Z*ls : G L if-f ac ^X#M 

-Hkmum& -.m^jimim rex-cioosihs 

FOXBOROttl! M I RAN 1A CVF 
1 Ojjs<SUy : ;</U=itiM WM^^ 

: /</ls=itiM 5 0 0 "7->f 9 o U >y h/^/U—Zf 

(c) S3^^ 

: o - i/9 u o^O'if 

: 7. 5 g/U y h/V 
SAt : 5 0 0 -v>f 9 o y s/ h/P 

: 2. 0 5 V V v V'^/ft 
tfcfflStifC :3.41/zm 
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#^i»3t%#J :^n*J/^P'(80p-60/5">a) 
(7) 

\ZUl'%m&W*7l'*ffi&\^X&®Ly\*1fe&.\'. J IS K 7 

1 1 z\z.mu^tt\mz.m^&*)mfe\.fc 0 

- nWlft <2*^1"<A'> ff* : lmm. 

• -frvi^-r^-y Ki^S *• 5 0 mm/m in 

• n — K"fe/> :10 0kg. 

(8) rtSMX 

10 5 {-TO Lfcf*ifc^ «£ 9 SO^ U^:„ 

• ^g^K' : 15cmX15cmXl mm (M HjtJ?^ = 1 mm) 

(9) ^/>tttH*OS0^ 

nm : i ~2 g 

«&m^ : 7 * 

IftUJ^ : 1 0B#fg] 
fflffilil^ : 1 8 0HIW_h 

^A^WttW* (g) /ttii*'**^— ** (g) 3 xi 

0 0 

[©item 

(1) (1 % 2' -m^l^) (2, 1* -^l^) If* (5-7*- 
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3, 4-^f^7=!Jy (5 0g, 0. 4 1mo 1) ^W^y 
(1 0 0 0ml) ^9^v9*9 — y— *3j:t*S?.&n — hf, ITp 

2 y y fa^ik:? ? * = u mm^mnr. s o*ck:# 
sLfc 0 Mmmmzittt&b. i^vrt^ (84mi, o. 

6 3mo l) fcm*fcft'*:*f J: 5fc;»$>o< •JiKTLfco -to 

(^*^v|g&^Blft&#5tel^ffiL-t< 5) rtlc«t*) g#j#i£5 4% 
tf>lfe (4 0. 3g,0.22mol)„ 
4 -7i^;v- o -=fr->y U>-^P $ KO^ 
3, 4-^f;H?7i-/l' (4 4. 7 g, 0. 2 4 5mo I) 
-^n^*^ 5: K (9 8. 1 g, O. 5 3 9 m o 1 ) ISttfcftX ( 

5 6 0ml) , 7/^>f yz/&u- MJ /V (0. 1 5 g) y 

litffl^T, 8 0t, ll*IBiniiR«»Lfc:„ KJSS&T^ EliS$c£*>ig 
LSl^f *t 5 r t J; 9 9 9 %-C I .( 8 3 g , 0. 0 

2 4 4 m o 1 ) o 

4 -7x^a- o -dr->y i/y-^ b y ;v<d^ 

•*9**5-y9*9 — 7 — *3 J: t* An— 5 0 Om 1 AJS^^^ 

ratf!-?;*^,/— /V (24 0ml) „ tK (80ml) , 4 — 7 ck^U- o — 
dr->y UVv 5 :/^ 5 K (8 3 g, 0. 0 24 4mo 1) iSi^Tyft* 
y<7A(41g, 0. 6 2 5mo 1) 7 O'Cfl 

Lfc„ RJ«3fcT«» * (3 5 0ml) £&AU RJfi^feJ***^^ 31 
—tvu (10 0ml) -C3|ili*JHLfc 0 a^#»«r*7 (Jg§8i§& 
rikfbT^l^) SrfTV^ftHb^feSM 1 %01fcifi-e#fc (2 3g, 0. 
0 9 9 m o 1 ) 0 

4-7i^~ 1 . 2 ~— gt^< >--£>■ CP 

— *3j:U5^^^y 9*9~ =7 — tt# 2 y y h/V©t^7 7 
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^=2(^4 -7x^. /U- o —*ci/}} h V ^ (3 3g, 0. 14 2m 

o 1 ) *5,«fcZX mm (13 0ml) mffite. (labml) > * (130m 

i) tr&Au 4 5&fsiMmmmvtz 0 . s^Tm, * csoomi) & 

9 BftKfc-&4&&7 0 (2 7 g, 0. lOOmol). 

^.=1(^4 -7^— /V- 1 % 2 -ZlS^gf^^if ^ (2 7 g, O. lOOmo 

i ) *5«tt/, fl&;k^*y— (4oomi) v gese? u 6 g ) ^jext, 

8R#r«W&3aifibfc 0 SJSi&T&> * (5 00ml) Mx.^^-/^— 

^/v (4 0 0ml) -ettttH-sr <ti;iffi£j£4&£#fco h/u 

ai> (30 0ml) -Cttffi&^-r 5 £ 1 1- £ *3 B #Hk&V>>& 8 6 %<DlR^ 
TWc (2 8g, O. 0 8 6mol) o 

6 —-7 =c=-)V- 1 -3i hdrv-TJ/va?— /I — 2 f 

Oir^^^^yW^^^^^-t- h V "7^ (1. 9 5 g, 0. 085mol)*5 
ZXfh/UzL^ (400ml) ^fiAt, S#b#;3S?>l l O'XZ^mi^t^ 
t<D^\Z.^ 4--7^~ jU-l s 2 - 1'^. (g^n?vW) (2 8g, 0. 0 
8 6m o 1 ) <D h/^^mm (400ml) £: 2 R9IHd»ti"Ci9>o < 9 }8T 
»Tl*T**fel-3«rlRI*Pr»it«EUfeo RlS^Ti, JW&l^*/ 
— (50ml) SrflPX., i^V>-C7lC^b^l 0%ftfife7K^SK (5 00ml 

UB#Hfc-a-#l£7 l%tf>I&^-C#fc (2 0 g, 0. 0 7 lmo 1) o 
5 -7^^/u-2 ->T ^gV ^CD^fifc 

1 U -7 h/KOt^7 7^=i!'6-7x-/l/ 
-1 -a: h3rv'#/U7K=-/l'- 2 — T ^7 V (20g, 0. O71mol)*5 
itfv^^/W* K (200ml) * (5g) , Jfrfb-?- h V V J* ( 
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5 g) £&AU 12 0tt2 5^r^nHftbfc„ KJ&j&T^, #C?&L7k ( 
5 0.0ml) JUA^a^/l^— T>V (5 0 0ml) T*}ftWLfc 0 ^T«&tB$r 

<Dl&.m-V'&K. (I4g, O. 067mol) o 

1 - ( 5 - 7 2 ^*r=-;V) &m^3-;\s<DerrfL 

2o©«To- hMV^c3 0 Om 1 Hop 7^^. ^{dTk^-fb^ M? !7 
(1. 7 g, 0. 0 7 lmo 1 ) *5«tU^THF (rl>7t K»'7 9V : 
10 0ml) ^r^^T-CSAbfcio i^^/vjjs^Tft/gfcgfcaifvi, (i 
5. 0 g, 0. 067mol) Soit/TH F (50ml) Sr-^OiTn 

— Mc&AU t5-*©iSTo-Mc5-7 3 :^-2-^yy / /^ ( 

14g, 0. 067mol) fc'iOTHF (5 0ml) SrSAbfd„ 

^J^fcv^^Aoc— ^A<(5 0 0ml )T-ttW-T^r <ttC«fc «3 , 
1 %OI|X^"C#fc (17g, 0. 0 6 1 m o 1 ) „ 
2— (l-^P^x^v) — 5 —-7^=-/\"{ l/^fZ/(Di$-tfL 
ITp- htt# 3 0 0ml t^7^3|^i#I^T"CL iAIH, 
2. Og, O. 0 5 3mol) fc^THF 5 0m 1 $:jgALfc 0 ^Of, 

1- (5 — 7^=-A 2 f Etf&^f-fl, ( 1 7 g , 0. 06 1 

mo 1 ) ©THFgffi (50ml) £r*J>o< 19 Sfta&ttTS&AKlttT-L 
/Co U-C3 0^|«!H^ *t£gfel 0 0ml SriP^L s?=n^vnc~y 

/V (3 0 0ml) TttltiJi-Sr. 9 x ft 2- (1-fc Kodfv'xf/l, 

) - 5 -7i=W I'fl'fce 9 %<Z>lfcs£T*#*: (lOg, 0. 0 4 2m 
o 1) 0 #t>*Wb&2- (l-tKodfv'xf^) _ 5 _ 731 - /U ^^ 
yfc«tt;MJ7x-;W7t^7^y (11. lg, 0. 04 2mol) , 
J&lfcmt* (200ml) 1:3 00ml 7=7*^ M&A U tR 
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N-yn^^ v'W 5: K (7. 5g, 0. 042mol) 

£0, gfcHfc-a*&>£6 4 %<©KX^-C#fc (8. 1 g, O. 0 2 7mol), 

(l, 2-xf (s-yx.s^yfy)^^ 

ag-pn— 5 0 0ml t^777^l:Ii#iHTT2- (1 -rf 

d^E-^^/V) -7x^;K yfV (8. lg, O. 0 2 7mo 
THF( 2 0 0ml) £&AUfc 0 - 7 8 ttlf^ ( b ^ f U M 
!)f 7i»T? KOTHFgffi (1. OM, 2 7.' 0ml, 0. 0.2' 7 mo 
1) £*J>o< 9?[8TUfc 0 iKTi&TgU ka-Cll*IBI*l^Ufc. *r<Z>&. 

/l) t5r tlr«t«? lW«llrl 7%<OJR^-C#fc (1. Og, 0. 0 0 
2 m o 1 ) 

(1. 2' -JfUy) (!' , 2-3^UV) ■ (5-7a=A»f 

(1, 2' -ai^l^V) (1' % 2 -cc^l> ^) t*^. (5-7x= /W^ 
■7*^) (1. 0 g, 0. O 0 2mo 1 ) Xl/THF (2 0ml) £200 
m l ©»> a Uy^>ft^U {d^mMT-Cn-^/wy^!7A» 
^-^"T-^^tS (1 . 66 M, 2. 8ml, 0. 004mol) $r«$>o < 19 

agrafe ifi-c i ®.m.w\,t^ 

is (10 0ml) -C2[Hl^rf-b^o ftfcnfcLittCft^ii' (30 
ml) SrgAL, ^IC^^Mfc^^—^A (0. 7 3 g, 0. 0 
0 2mol) ©h/Vxy^tOOml) 7 8 fC^o < «9 J£A Lfco 

ia-cma^tfct, ^^^suu^o r<z>6&£2 o m nc»rau^ 

(2 0ml) ^SnxifCo ^fifebfca:^^^i§^^S^t^«fc , 3 
(1 N 2' -^c^V^) (l* , 2-^1^) k*^ (5-7i^;W> 
T^/V) /N 7 -r>Av?^Dy K (1) £4. 3 %c^)lDl^ _ C#fc (68. 4 
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mg, lOOmmol) 0 'H - NMR tfSO^ Ufc^fi, &>T<Z>k$3*)X- 

'H-NMR (5ppm) :7. 60-7. 15 (m, 16 H), 6. 41 
(s, 2H) , 3. 6 8 (b s, 8 H) 

(1) mao/s i o 2 m&tDmm 
+#\zmmn8! : £frtz.ffiTv— httz 5oomi tf^^mm&iz. 

1/ (5 0 0ml) £tti&3^ 2 00t, 3R#IS, H^^tMT"Ci^fi£ UfcHF 
dti/y ■>7iv'!) * (4. 0 4 g) ^rADx.^ S# (4 0 O r . p. m) U 
fc„ ^rUT. ot;-C7;i"<-7- /V*t©MAO (p< f;I/7/W5; / *1M>) / 
hfr^^mm (2 9. 8ml) £4 5ftffl1>>l-fX®o< K>jJQz.tz 0 
OtT? 1 MUX 1 B#l^ 8 0 4 B^Stf UfCo RJ&MT&SWfr 

U 6 O'C^^SlUfc^-CJiS^^ (2 00ml) -?3|ak 

(2 00ml) "C3lHl^*>'^— ->3 >-l-«t 

liUVMSCfc «95£*bfc 0 (Aia«fi: 12. 06%) 

$Hfc5 0mlyal'y^ (^^mmiET X"^-?? >- ( 5 
m 1 ) 3S£Z? b])^ yzf^-tlsTtV^-VJ* (2M, O. 25ml, 0. 5 
mmo 1) £rtfcii^ *:<D'&, mi&m 1 -C^ffetvfcMAO/S i O z S#tf> 
^y^7D- (Al^f : O. 3 7mol/l, 6. 8ml, 2. 5 
mmo 1) *5£T*£[jg0il 1 X&tc (1,2' -m^l^) (1' , 2 -ai 

7D- ( 1 O fi m o 1 /m 1, 0. 5ml, 5 n m o 1 ) *MxMf§L 
3 0#HSJ&#bftfejgE£#fCo 

(2) ^otrw^tD^Lffla^ 

- (^PP 7 2 0 M m£*_h, lOOg) £rtfci2^ 7 0tt2 0^ 
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x^i£&£rfTo*:o mmx^m L.t^ m.m^T-?&w ( 2 0 0 r . P . 

m) \^t£itb, bV4 VZfJ-^T^^ — VJ^ (2M, 1. 25ml, 2. 

5mmol) ^tto 1 5#RS]&#LfcgL $ kl-5fcU:iSlS! ItMAO 
/S i 0 2 &&Mm*tox.5 ^a#LfCo r'flDWrjS (5 0<t. 2 0 

Or. p. m) Kf£3§i&&7 O'C. /n \?Uls&.2. 8MPa-G „ 

HMte!£3 5 0 r. p. m£-C, 3 O^^Wt^, #EL, 3I#*%#6 

«Hi«KM!J:TLC3 5-2 0S) J--tmU U Mr 

*<vy hfeJBvvcAWB r^ttwfpfl5*-&j ."icttv^aieufc. #<b*t 

<B£i"bB£itai> 

O O p p mRt/f-/^^ t ^ •{r 5 *^XttS©xf ;>^/7 ^- ^ l 6 8 
: 1 , OOOppm 

1, 2-^^^^/V (2-^^— /W) (1- (2-/fV/PW 

1 0 Om 1 £0P77^3tiItiTt% THF (20ml) :J3J;T* 
2 y^n yf=/H) f (1. 6 9g, 9. 9mmol) £: 

SAL, -7 8X:\cm&\^tc 0 tLT, ^3r1*-^/M^*7*.T5: K ( 
1 . 7 4ml, 1 Omm o 1 ) $rSAUfc e iTo- h <t 0 , X 

HF (2 0ml) *5±V1 2*- ( 2 -> f ^7*= A>\ ^ (2 

g, 8. 9 6 mm o 1) (DU&t&fc&ffiT bfc 0 tLt, ^tS.T8^^ 
* (5ml) ^SAL/c. ^-tVP (10 0ml) S:gAl^ 
Kn— hfejflvvr, *T«tB£riifc&5i*i§ifc (5 0ml) -C3EI»^'bfc. 
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-f.zz. t\z.£ «9. i- (2— of-M -2- (i- 
W^-flS) ) (2g) $r#^Co 

2 0 0ml ^ a l/y^l:Ii^Tt, ^ai^/vai— (2 0 
ml) joJ:t/l- (2 -2- (1- 

;/7^/V) ) aifl/ <2g) SrSAL- 7 8*CI^SJbfc„ ^LT, n- 
^HJf !?A©^ty^ (1. 6 1M, 10ml, 16. l'mmo 
1) MT, S^ft^bfco ^ErOgL ^&£©*Lge@fe£ 

^driJ- vtfiJfe^ 5 £ K J: 9 . l - (2 — T ^y^— /v-) - 2'- ( l - ( 
fcVWl^= /V) ) ^^y^-Mfc&^lfc (2. 14g 

) 0 

#btttdU =?-VJ»M (1 . 15g, 3. 18mmol) |:h/Vxy (1 
Oral) SrfiAL, - 7 S'CJCi^aiUfc,, ^LT, fc^C*. -7 8^ 
IC^LT^vfcegifrffcy^—^A (1. 02g, 3. 18mmol)*3 
ZTJ-VJ^^ (10ml) <D^9 V —^^^■^ — ^m^^X^cCDl - (2- 

l/=f^)V) -2- (1- (2--fyyo tVWyr^) ) ^V©!) 

ct 0 , 1, 2 -ni^^vMVU (2 --O'v*— /W) (l-(2 — <yzfn 
\ff\"< l/^r—sls) ) />7^!>A^n!J K£r#/c (0. 45g, 0. 8 3 
mmo 1) 0 l H-NMR-C®J^bfc^H:«. £IT<D t *5 *) "Cfe 5 a 

'H-NMR (6ppm) :7. 8-7. 0 (m, 8H) , 6. 50 (s, 
1H) , 6. 1 1 (d N 1H) , 5. 92 (d, 1 H) , 3. 65 (m, 
4H) , 3. 30 (m, 1 H) , 1. 50 (d, 3 H) , 1. 2 5 (d, 
3H) 
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:=. i? A iO^-zf^ l/^ffli. (2. OM) «rO.' ••6 ml (1. Ommol) &A 
U 3 50 r. p. mT'Ltf b<*g#Lfc„ +^tillflft$ilfc 
5 0ml ^l/y^i'liIj£K*h;Vxy (10ml) & .£ u< K y y 
^^/WT/^^^A^:/^ (2M, 0. 5ml, 1. Ommol.) 

$rSAL> MAOWf/Vxy^ (2. 0M, 1. Oml, 2. Ommo 
1) *3«tt/SSiit0il2-C#fcl, 2-3i^V>?-f/l- (2-^^-/1-) (1 
- (2 — r y^o tVU-f ^"f=- >V) ,) /n7=^A^^d!J Kco-^-y^^^ 
7U- (10/imol/l,.0. 2 m 1 , 2. 0 // m o 1 ) SrADx., ^fi 
-C3^^S^L-fc„ ^tt, tti^ 7 y - «rt- h ^ u-^l^i^ < gA . 
Lfco 1, 2 0 0 r. p. m-e&*fc£:iltebfCo Vnflx 

^=t±.S.O. 8 MP a • Gttl»$>o< *) i#?-JEU PH^HC^o < 9 ii&S$: 

5 ot:*-c#iau^: 0 6 o^mm^^m^vtio sj&a&Tm, *sf£?©^ 

□tttfcflli) 

(1) ^*^?J^t:£-4fc(E>iiSa 

!ftUfc(D*>, .JUxfcai^y — /Hft2 4 3 0 g, 3 1 6 gX^M?/ 
*->!7Al 6 0 g£tt&^ ^t^i^^MLT, H^f^T-Cmrt 

(2) H#«j&J&9- (A) ©IS© 
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m^?i/8 oomi, mmit >r4 m 2 a m 1 3 

m I &M±X1 1 0 t CT?2^KiS^^fc<D*>, @«c^«r^iHL-C9 0 

x:<Dmm^-7? ufc„ £ e> \z y wmt^? >- 1 2 2 0 m 1 ^Anx, 

(A) £#fc 0 
(3) ^ffiS"^ 

o o v y hwm&m^ ±m (2) xnbthtim^mmm^ 

6. Og/H^, f>y-fy^/>7;l'5-^ (TIB A) 0. 2^/ 
WrBB. 1-7D/P-3, 4 — S?> h^^.J/'Sy (ADMB) 0. 012 
^E-yi'/ntWU is4rw^>a?isA>j*?-A'i?* h^r->v-^>- (CHMDMS) 0. 
OlOWmill, ^o^Uy3 7kg/ffifi«&U 7 0t, 2 0. 
8MPa • G-VWL^&ft^t'o &btltctfV Zfn |£OV>T, 

^v^U^sOpy—i^ 2, 5 2, 5 -i?- {t 
Ut&#l2) 

J£tfc0!l 1 M^S^T, is? xi^^zy/Vt^jW* hdrv">7 ^ (CHMD 
MS) 0. 0 1 0^-/U/^Fh1{C:^x.Tv'^ ci^dr->/W^^/Vv?p« h^'>v' 
7V (CHMDMS) O. 0 2 

fcKR^-tt, -<fco^fc 0 Cit$SE0il3] 
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4#flF3S2 6 8 5 2 6 2 ^<&m<DmMM 1 jc{£V^S3i bfc^^^Vt*^ ( 

tewmmttzi h/^fwy^iifft- h^w- ^srs otM 

K<T>-^.~3'$ l/feWL (2. OM) £0. 5 ml (1. Ommol) SA 
U 3 5 0 r. p. mT?btf b.<»#Lfc„ ^r©^> MAOW^x^ 
i& (2. 0 3M, O. 13ml, O. 26mmo l) 33 .fcTJ^'f-U 
(^^^^/V) a7=?A^d!) Y<D^-f* y — (5 //mo 1/ 

U O. 38ml, 1. 9/zmol) ^t-h^-yi:l¥<S:AU. 

i 

1, 2 0 0 r, p, m-C-a#^ra^LfCo iSfct-, ^atfl^^^ 
JEO. 7MPa • G{J13^^ltT:#ff HJI^lCiS^S: 5 O^-ClMg. 

ufeo 6 o^fi-a-^jfeufc K&mr®.. s— ^2 o m 1 
abu #bH/c^m^2ici^u7ci 0 T'u^&Mvtc.uwiKte. mm&& 

tt*a*ft«tT, *E«|K»* h^>-4 O Oml . 1 --frls (3 Om 1 
) . f y^ V"?+A'TA'%~yj»<iy^rt9 (2. OM) £0. 5m 

1 (1 . Ommo 1 ) SAL, 3 5 0 r . p. mtltfb < &#Lfc 0 * 
©f, MAOWh/H^M (2. 0 3M, O. 13ml, O. 26mm 

o 1) jSkXtzz^-U^yl?* (s( Zs7*=ljV>) s^7=- a y V(D-^zf# 
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y])— (5/imol/K 0. 57ml, 2. 9 n m o 1) h 
^l^-^|^<SALfc 0 ^:<£>^ 1, 2 0 0 r. p. m-?»#&BI§te 
Ufc 0 0. 7MPa • G^3ftfflfrtfX%-mV, ^Jd?a^$r5 0 

m l ^l^SAL, ^cKJ&tf)^ t°i^^$rjSiJE^J;0K5* U 

[Jfcifcfli 5 ] 

iv v hj^*^ui/uxmmm*—h?^—^&s otic: 
nmmm^mr, &mwL&tm ^xy4oomi, y ^ y zf^/>T/i> 5 

— yj»<o^.zf? (2. OM) £:0. 5ml (1. Omm o 1) gA 

U 3 50 r. p. mX*b«b<«^Ufc 0 — 

5 0ml ^rrl^V^^^iKT-C h/V^^ (1 0ml) *5,fct*> y >T V 
^f/^^^!?^^^! (2M, 0. 5ml, 1. Ommol) 
£SAU MAO© h^xygffi (2. 0M, 1. 0ml, 2. 0 mm o 

i 

7!)- (10)imo 1/1, 0. 2ml, 2. 0 m m o 1 ) X.. 

bfc„ 1, 2 00 r. p. m-V&W&mifehtZo &\Z. % 0. 7M 

Pa - Gtfl*i>o< 9 |^B£tCSS£8 0^£T-#i&Ufc o 6 0^ 

fc. *Lt, £ft>ii£-^£2 y 5/ h/^y ^y"/n-SAUt5Ky^of 

54 



WO 01/00693 PCT/JP00/04142 

[v^^vWy (2-^^—^) (1- (2-^^-4, 5-^<> 

2-^f^-4, 5 -^yy- 1 ; vro-^fifc 

li^Af#t 3 0 0ml HoP77^3tI^fl/> (1 00ml 
) j5«tU!t7^Wy (5g, 0. 0 3 9mol)., 2-^n*>fy^!) 
/v^n'^ K(9g, O. 0 3 9 mo 1) SrSALfc iiMT-C> 
7^5 = (6g, O. 0 4 7mo 1) •Sr^>o< !9 ifiAtfc,, 1 B#fS 
SJ^^^^TK (2O0ml) K&AU ^a-F^t, Wttl 

-rZ>^t\Z-£ V (6. 4g) 0Rs£8 4%) „ 

2 - ^ ^W— 4 , 5 -^<>-y^ l*"rls(D&f& 

2 - 7« ^/V- 4 , — f>V/^ (6. 4g) — 
(10 0ml) Kl*gfl¥U7cL„ ^ 3* Id"?" h y *A*!75fft: KH K ( 
1 g, 0. 0 2 6mo 1) ^o<9i:SXLfc„ 3 OM, * (1 0 0 
ml) *3«fcU^— TVV' (100ml) $rfiAL, &Ui£:fT ofc„ — 

ig, Si^SSt 5 r i: lui "3 2 - / f /v- 4 , 5— <y^^/-/v 
(5. 7 g) £r#fc„ #bixfc2->f/v-4, 5 — ty/^f^y-zv 
(5. 7g) $rh/vni^ (10 0ml) lC*«|U bTy »7Ap- hA' 

m^^/v^^gf (O. 5 g) ^ijnXL, 7^ — Vv'a.* — ^SgB&ffiV'C* 

3 0#iti£Uft7KKJS£fTo;/5: 0 EJSIfcTfK »«E«r»BE«*b. 

&j3 7j»mm mm:^*c-v-i/) •rz^ tiz.zv nmt&to o g ) 

fc 0R3*4 8%) „ 

•7^»y9^ (1. 3 g) *5«tt5<t 9^ (0. 0 1 g) % WTHF 
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(2 0ml) &$AAn — h'giSXTfffiTv— 2 O Om 1 £00 77 

^=tf-£cAL.f'o 2-^o*^yfy (r e f : J. Org. Chem. 
4 7 , (4) , 705 (1982) (£fEV>g-j£) (5. 4g, 2 7. 2m 
mol) *5«£tfl&7kTHF (4 0ml) SriST* — h fC&A U ^#ffl 
mT-C«<il^-rsaJr{-^>o< 0 t^TL-fc IT^Tt^ 3 0#fi^ 
ta-r-^bfc -tcDm. ^nn^f/Pi/yy (3. lg, 28. 5m 
mol) *3iUfffii7KTHF (2 Om 1 ) ^iTo-M^SAU -78t 

TT-SfeL, J&tK^I^ (l O Om 1 ) -CftbfflL*: 0 .*ttt«ra*EE«*i- 
5r tic J; 9 B#Hfc£-4gj£:5. 3 g #fc («5l^ 9 1 %) „ 
(2-^^^^/^) (1- (2-^^/U-4, 5 -^yyyy^/U) ) 

^5$fg&L.fc2 OOml *Sx.U>?lZ2-*3-Jl'-4, 5 *>-^-f ^ 

(1. 2 6g, 7mmo 1 ) :}3 itflBklk^^l?-^ (5 Om 1 ) SrS 

A\^ti 0 ^(Dmmi^n-zf^/^v^-^j^cD^^^mm a. som, 4. 

7ml, 7mmol) «r- 7 St^-ClST bfc B jjgTI&T^ ^-C8B£ 

Ri1&#Lfct r 2-^^/v-4, 5 -s<^S>r ^—/vy ^?j*&9t 

Ufc„ -tr^TKTHF (2 5ml) ^APx, -7 8^1^1, 5fc(C-g- 
J&Lfc2 — f ifff-frf n d^^^ (1 . 46g, 7 mm o 1 

) Oj&*THFi§i£ (2 5ml) £jj8TLfc 0 IT^Tt^ MT*4^ 
tB#Lfc 0 KJ&*&T&, 7K (5 0ml) SrflP;^ =c— ^/U ( 2 0 0 m 1 ) 

*^*A-?$£Jg;L5i&, »K.«rS4t5C ttJ: D lWtt^*.-(2. 2g 
) £#7c (11X^8 9%) o 

^f/uvyi/^ (2-^^=^) (1- (2— p<5^-4. 5-^< 
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IIIftLfc2O0ml i'a l/^l^ $fcl£-g-j£ Lfc (2 — f l^f =-}V 
) (1^ \2.-*=f-n — 4, 5-^V^.^i» ) V^^JU^l> ( 
1. Og, 2. 8mmol) *3 <fctf|ft7k^3r-y-^ (4 0ml) Sr&A Lfc Q 
■^^^{Cn-^/uy^^^cD^^-th^^ (l. 5 0M, 3. ,7ml, 
5. 6 mm o 1) fc- 7 8 *C-C?ST L7c„ lT*lTt, ^fi-C 8 RtlSHftfl* 
bfct^5, (2— r^V-zP) (i - (2 ->^/V-4, 5-^O-^V 

2 5ml) ^rJUnx., -78t|:^U — »>A (0. 9g, 2. 

8 mm o 1) Ote^xy (2 5ml) S5iSi&£?8T Ufc„ jffiTi&T^ 

^$r0. 2g#fc 01X35 12%) 

'HNMR (5 p pm/CDC 1 3 ) :8. 0 — 7. 0 (m, 8 H) , 6. 5 
0 (s, 1H) , 6. 08 (d, 1H) , 5. 93 (d, 1H), 2. 4 
5 (s, 3H) , 1. 12 (s, 3H) , 0. 99 (s, 3 H) 

nmrnmnrnT. t&msmm^zrf >- 4 o o m k h y -r y ? 

=-VJ*<D^Zf9l'&WL (2. OM) £:0. 5ml (1. Ommol) SA 
L-x 3 5 0 r. p. mt?l,fc??><fe#Lfc 0 -^GD^ MAO© F^xyg 
(2. 0 3M, 0. 13ml, 0. 2 6 mm o 1 ) 4o«tl5mflBT#fc^ 
^f;i">ywy (1- (2-^^/U-4, 5— 

^>f=^) ) a7 = ^A-;^p y W^iffl/**? U- (lOfimol 
/!JyM\0. lml, 1. 0/tmo l) ?:t-h^^OT<ie 
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^©m. 1, 2 0 0 r. p. m-?m:W&m%iVtz. 0 7Kiff£r0. O 

bel, m&F\^nm&4 o c c*-c#iau^: 0 6 o^s-a-srmgLfcc rjs 

inJRU 3lc^ffl£mUfc^, t^u^5 O Om 1 ^r3B«? ii^. 
At trflv^t h H y^fA'TA'? s?AO^? >iWS (2. OM) £r 
0. 5ml ( 1 . Omm o 1 ) SAU 2 0 0 r . p. nit? Ltf b < 
bfCo -^tf)^, ^<f9^ (5ml) ^.fctfMAOtf} h/Poi^^^ (2. 0 
3M, 0. 13ml, O. 26mmol) <D»^4*3l#«#flthE"C#fc-:? ■ 

^f/vv-yvy (2 — r /u) (1- (2-^^/1^-4, 

>^^/U) ) A7-!?A^n!)K«)^y^7!)- (10/xmol 
/!) S> h/K 0. lml, 1. O *i m o 1 ) teXXf^-?* ^ (5ml) <£> 

^^m, 4 0 0 r. p. mX-mW&mMiVtlo 'tbt, *&&&4 0<C*-C 
E-fiLfc, 3 0#fM^£2dfeb*i o SJ^i^Tm, ^/-^2 0ml* 

[^is^5) 

[•^^f/^yvy (2-^yf-;v) (1- (2-^^/u-4, 5-^< 
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M^SlUfc2 0 Om!) y h/l^^l^*,!^ 3fe{^fi£Ufc (2 — TV 
7 s — /V). (1- (2-^^-/^-4, 5 —<<l/^/4 >^~/W) ) i^^/Vv' 
7^(1. Og, 2. 8mmo l) S3j:i;)i!i7K^t> (4 0ml) 
AL*1 0 ^^^{Cln-y^/l-y^^AcD^dr-th^^ (1. 5 OM, 3. 
7ml, 5. 6 mm o 1 ) £ — 7 8 'C'CjKT bVt„ figTi&Tm. M"C8 
NP^^Ufcii^^), (2— Y^-A') (1- (2-^^/V-4, 5- 

;Pxy (2 5ml) ^^L, -7 8 e CK:#£PU IS^b^n.^^A (0. 
9g, 2. 8mmol) <£>J&tK h*^^ (2 5ml) «gS^=Sr^TUfc 0 

ac^SISUHttTK— *-9-i/&tiax.ti 0 tkKlzttmVa&Zffl. biz. 
<£ 19. l^fe^O. 2 g#fc (JR^l 2%) 

'HNMR (8ppm/CDCl 3 ) : 8. 0-7. 0 (m, 8 H) , 6. 5 
0 (s, 1H) , 6. 12 (d, 1H) , 6. 02 ( d , 1 H) , 2. 3 
2 (s, 3H) , 1. 10 (s, 3H) , O. 9 5 (s, 3 H) 

wmmmimT. mmmm^* ^ 4 0 0 m 1 . h y -r y ^^^t/> ^ 

— V&n^zff^f&WL (2. OM) £0. 5ml (1. 0 ram o 1) &A 
3 5 0 r. p. mTbrib<^bfc 0 ^W/K/^t 
>- (MAO) <D h/lo^^ig (2. O 3M, 0. 13mU 0. 2 6mm 
o 1 ) :}3j;imf2^j£Lfc^;*?vw>y i^v (2 — f >v*-/v) (1 - 
(2-p«^/V-4, 5 l/"f~jV) ) i;;l/3 = i)A^u!)l<'0 

^■■7? is*. 7!)- ( 1 0 /z m o h/V. 0. lml, 1- Ojimo 
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^©t, 1, 2O0r. p. mX'mW&m%3Lfco zfv\?Uls& 
±mOJ 7MP a i:i3£fBl/WC#J£U |5]B£fc:?&S£r 5 0 < C*T*#lg.b 
fco 6 0 ftfflm&&mM Lxfc„ KJ&i&T&s *9 S —A? 2 0ml h 



m2 







g 
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